The tryptophan bridge is a critical feature of the papillomavirus E2 DNA binding domain.
The papillomavirus E2 protein is a DNA binding protein that regulates viral transcription and replication. E2 binds DNA as a dimer. Recent crystallographic data for E2 complexed to DNA revealed that novel peptide structures in E2 mediated dimerization and DNA binding. To identify important features of these motifs we have used limited proteolysis and urea denaturation as biochemical probes for structure, applying these techniques to E2 alone, E2 bound to DNA, cross-linked products, and mutants that were targeted at Trp360, a contact point along the dimer interface. DNA binding stabilized E2 structure, shifting the point at which it denatures from 5 to 7.6 M urea. In contrast, Trp360 mutant proteins, while dimeric, were more sensitive to denaturation by urea when bound to DNA. The most striking results came from uv cross-linking studies in which Trp360 was targeted as the site of cross-linking. Ultraviolet cross-linking dramatically increased the resistance of E2 to proteolysis regardless of the protease tested and with no deleterious effect on the affinity of E2 for DNA. Cross-linking through Cys356 with bismaleimidohexane did not promote stabilization. The ability to stabilize or destabilize E2 by Trp360-targeted modifications demonstrates the importance of the Trp360-Trp360 interaction, which may represent a general feature of the beta-barrel motif.